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Objectives. To determine the efcacy of platelet-rich plasma in treating alopecia areata.Methods. A systematic search was carried
out in PubMed, Embase, and the Cochrane Library databases to identify any article evaluating the efcacy of platelet-rich plasma
for the treatment of alopecia areata and comparing platelet-rich plasma with other treatment modalities. Results. Nine studies
were included based on our inclusion criteria with a total of 616 patients. Various evaluations of alopecia areata treatment efcacy
with platelet-rich plasma, including the comparison between platelet-rich plasma and triamcinolone acetonide, minoxidil,
placebo, and other methods, such as fractional carbon dioxide laser and microneedling, were conducted in the included studies.
Te main results revealed that platelet-rich plasma and triamcinolone acetonide are both efective in the treatment of alopecia
areata. However, the treatment response was in favor of platelet-rich plasma. Also, minoxidil showed positive efects on the
treatment of alopecia areata alongside platelet-rich plasma. Platelet-rich plasma also has signifcantly better efects on alopecia
areata compared to placebo.Most of the side efects of treatment of alopecia areata with platelet-rich plasma wereminor, including
burning sensation, pain during injection, erythema, edema, ecchymosis, crust formation, and headache. Conclusion. Based on the
evidence reviewed, it is suggested that platelet-rich plasma is a safe and efective treatment option for alopecia areata. Fur-
thermore, platelet-rich plasma has the advantage of being a steroid-sparing therapy, reducing the reliance on corticosteroids. Te
use of platelet-rich plasma is associated with fewer complications compared to other treatment modalities.

1. Introduction

Alopecia areata (AA) or area celci is a common and also
nonscarring alopecia. AA is characterized by patchy areas of
hair loss, mostly on the scalp, with no signs of infammation
[1]. AA afects 1.7% of the population, both men and women
[2]. In 2% of cases, AA can spread to the body or the entire
scalp, also known as alopecia universalis and alopecia totalis,
respectively [3]. Te underlying cause of AA is mainly re-
lated to infammatory factors or genetic autoimmunity

[4, 5]. However, the exact trigger factors of AA are under
investigation and are still unknown. Key events for the
development of AA are triggered by Tcell-mediated immune
attacks, which involve hair bulbs, after the loss of the im-
mune privilege of the hair bulbs. Te loss of the immune
privilege of hair follicles leads to the involvement of alpha-
melanocyte-stimulating hormone (α-MSH), transforming
growth factor-beta (TGF-β), and also interleukins. More-
over, it results in decreased levels of major histocompati-
bility complex (MHC) [6]. Diferent treatment lines for AA
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are presented in Figure 1 in detail. Intralesional cortico-
steroids for mild AA and topical immunotherapy for ex-
tensive cases are considered frst-line treatments for AA [7].
Moreover, immunosuppressive agents, especially Janus ki-
nase (JAK) inhibitors such as tofacitinib and baricitinib, are
introduced as potent treatment options for AA. Platelet-rich
plasma (PRP) is an autologous preparation of platelets in
a small and concentrated volume of plasma. PRP promotes
hair growth by accelerating the circulation to hair follicles
due to cellular molecules and the presence of growth factors
[8–10]. PRP is an efective treatment for hair loss, but it has
some limitations, including pain, poor coverage of the in-
volved area, and the absence of a standardized PRP con-
centration.Temechanism of PRP for the treatment of AA is
still unclear, but it has been reported that PRP can suppress
cytokines release through its anti-infammatory efects [11].
Te preparation of PRP should be done on the day of the
treatment, with between 10ml and 60ml of whole blood
extracted into a sterile tube in addition to anticoagulant
agents. Ten, the diferent cell types of the blood will be
separated using a centrifuge device to obtain PRP. Tere is
scarcely any available data regarding the efcacy of using
PRP for the treatment of AA. Terefore, we aimed at
conducting a systematic literature review to achieve
a comprehensive conclusion regarding this goal.

2. Methods

Tis systematic review was conducted following the
guidelines of the Cochrane Handbook for Systematic Re-
views and Meta-Analyses and adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement. Te objective of this study was to
evaluate the efcacy of PRP in the treatment of alopecia AA.

2.1. SearchStrategy. A comprehensive search was performed
in three electronic databases: PubMed, Embase, and the
Cochrane Library, to identify relevant articles. Te search
strategy encompassed the terms “PRP,” “platelet-rich
plasma,” “platelet-rich plasma,” “platelets rich plasma,”
“alopecia areata,” and combinations thereof (Table 1). No
restrictions were applied to the publication date, and articles
published from the inception of the databases to October 29,
2022, were included. Reviews, meta-analyses, case reports,
and non-English studies were excluded.

2.2.EligibilityCriteria. Temajor inclusion criterion was the
presence of AA in the study participants. Exclusion criteria
encompassed severe AA cases with any hair loss, that is,
≥50%, children, patients with comorbidities such as diabetes
mellitus, hypertension, malignancies, viral hepatitis, and
hypothyroidism, pregnant or lactating women, women
planning for pregnancy, immunocompromised patients,
individuals with scalp infammation or any scalp disease,
patients with alcohol or drug abuse, those consuming an-
ticoagulant agents, individuals with low hemoglobin or
platelet levels, prior adverse reactions to intralesional ste-
roids, history of systemic or intralesional steroid therapy,
and recent history of AA treatment.

2.3. Study Selection and Data Extraction. Two independent
reviewers conducted the initial screening of titles and ab-
stracts based on predetermined inclusion and exclusion
criteria. Disagreements were resolved by a third reviewer.
Full-text articles were then retrieved and assessed for con-
frmation of inclusion criteria and data extraction.

Data extraction was performed by two reviewers using
a standardized Excel-based sheet. Te extracted data in-
cluded the names of the frst authors, year of publication,
number of cases, baseline characteristics of patients, in-
clusion and exclusion criteria, treatment and follow-up
methods, outcomes, and complications.

2.4. Quality Assessment. Te quality assessment of the in-
cluded studies was carried out independently by the re-
viewers using the Cochrane Collaboration tool. Any
discrepancies were resolved through consensus or consul-
tation with a third reviewer.

3. Results

3.1.Overviewof theStudies. Tis systematic review was based
on a comprehensive search that yielded a total of 150 articles.
Te articles were in PubMed, Embase, and the Cochrane
LibraryIinternational Bibliometric databases. After re-
moving duplicates, 56 articles remained for screening. Ini-
tially, 23 full-text publications remained, and nine articles
were included in our study based on our inclusion criteria
(Figure 2). Fourteen studies were excluded from our full-text
screening due to the unavailability of the full texts and
improper study design, including review articles and case
reports. Te baseline characteristics of the included studies
are presented in Table 2. Te included studies were con-
ducted in three diferent countries, including Egypt, with the
most articles (n� 4) [12–15], Italy (n� 3) [16–18], and India
(n� 2) [19, 20]. Te studies were published between 2013
and 2021, but the majority of them have been published in
recent years (2019–2021). A total of 616 patients were
evaluated in the included studies. Te results of the quality
assessment of the included studies are presented in Figure 3.

3.2.DiferentEvaluations of thePRPTerapy. In the included
studies, there have been diferent assessments of the treat-
ment efcacy of PRP, including comparisons between PRP
and triamcinolone acetonide, minoxidil, placebo, and other
methods.

3.3. PRP versus Triamcinolone Acetonide (n� 5).
Triamcinolone acetonide is a corticosteroid that is used for
a variety of conditions, including dermatological diseases and
alopecia conditions. Five studies compared the treatment ef-
fects of PRP and triamcinolone on AA patients. In the study by
Trink et al., there was a signifcant hair regrowth in lesions of
AA in the PRP group and also in the triamcinolone group than
in the placebo group when compared to the other side of the
scalp, which was untreated [18]. Tere was also a signifcantly
better treatment response in the PRP group compared to the

2 Dermatologic Terapy



triamcinolone group in terms of hair regrowth, including fully
pigmented hair. In two studies, the diference between the
efects of PRP and triamcinolone was insignifcant [12, 19].
However, it was reported that the treatment response was
better in the PRP group [19], with signifcantly more regrowth
of pigmented hair and a decrease in dystrophic hair in both
groups compared to baseline [12]. In the study by Hegde et al.
[20], the maximum hair growth was observed in the tri-
amcinolone group compared to the PRP group. However, both
groups had signifcant hair regrowth compared to the baseline
period. Fawzy et al. [14] reported that there was a statistically
signifcant decrease in the Alopecia Areata Symptom Impact
Scale (AASIS) in the PRP group compared to the triamcinolone
group. In addition, both groups had signifcantly lower severity
of alopecia tool (SALT) scores compared to baseline.

3.4. PRP versus Placebo (n� 2). Two studies compared the
AA treatment response between PRP and a PRP-like product
with a placebo [16, 17]. In both studies, there was a signif-
icantly better response in the experimental groups compared
with the placebo groups in terms of hair regrowth and
complete regression.

3.5. PRP versus Minoxidil (n� 1). Minoxidil is a piperidino-
pyrimidine derivative that was frst used for the treatment of
hypertension and, later on, for baldness [21, 22]. Tere was
one study that compared PRP and minoxidil. [13]. Both PRP
and minoxidil had better efects on patchy AA than on AA
universalis. In addition, there was no response from AA
totalis to the treatment with PRP or minoxidil. It was re-
ported that PRP led to signifcant hair regrowth in fully
pigmented hair with an earlier and better response com-
pared with minoxidil. Signifcant decreases in short vellus
hairs, dystrophic hair, and also yellow dots were noted in the
same study. Also, there was only a 30% signifcant im-
provement in the patchy AA in the placebo group, with an
increase in short vellus hair and a decrease in yellow dots.

3.6. Additional Methods for PRP (n� 1). Ragab and his team
assessed the combination of topical PRP treatment in ad-
dition to other methods, including fractional carbon dioxide
laser and microneedling [15]. Te results showed that there
were better responses in all groups regarding hair regrowth
compared to the baseline period, but the diference between
the groups was not statistically signifcant.
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Figure 1: Diferent treatment lines for alopecia areata.

Table 1: Detailed search strategy used for each database.

Database Search string

PubMed ((“platelet-rich plasma” OR “PRP” OR “platelets rich plasma” OR “platelet-rich
plasma”) AND (“alopecia areata” OR “alopecia”))

Embase (“platelet-rich plasma” OR “PRP” OR “platelets rich plasma” OR “platelet-rich
plasma”) AND (“alopecia areata” OR “alopecia”)

Cochrane libraries (title: (“platelet-rich plasma” OR “PRP” OR “platelets rich plasma” OR “platelet-rich
plasma”) AND title:(“alopecia areata” OR “alopecia”))
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3.7. Side Efects. Some patients in the included studies ex-
perienced diferent side efects of the utilized treatment
agents, including burning sensation, pain during injection,
erythema, edema, ecchymosis, crust formation, and head-
ache. However, the majority of the mentioned side efects
were self-limited with no further persistent complications.

4. Discussion

AA is a chronic, immune-mediated disorder that targets hair
follicles in the anagen stage and causes nonscarring hair loss
[23]. AA is described by patchy areas of complete hair loss
on the scalp or other body parts [24]. Nail involvement is
estimated to occur in 10 to 20 percent of patients with AA
and may precede, follow, or coexist with active hair loss [25].
AA is approximately present in 1.7% of people, and there is
no diference in the incidence of this disorder between males
and females [2, 26]. Some factors like the onset of AA in
childhood, severe types of the disease such as alopecia totalis
and alopecia universalis, a duration of more than one year,
band-like involvement of the peripheral temporal and oc-
cipital scalp (ophiasis pattern), nail involvement, atopy, and
a family history of AA are risk factors for a poor prognosis or
a high prospect of relapse [27–30]. Te diagnosis of AA is
based on the history and physical examination [31]. Yellow
dots, short vellus hairs, black dots, tapering hairs, and
broken hairs are clinical fndings that can be seen in der-
moscopic investigations in AA patients [32, 33]. A skin
biopsy might be helpful when a precise diagnosis of AA is
not possible through the history or clinical examination of
the patients [34].

Topical corticosteroids are widely used as a frst-line
treatment for alopecia areata. Tese anti-infammatory
medications help suppress the immune response attacking
the hair follicles, promoting hair regrowth. Tey are avail-
able in various strengths and formulations, such as creams,
lotions, and foams. Te efectiveness of topical corticoste-
roids varies depending on the extent of hair loss and the
duration of the condition. In cases where topical cortico-
steroids prove inefective, intralesional corticosteroid in-
jections are often recommended. Tis treatment involves
injecting corticosteroids directly into the afected area, de-
livering a potent dose to the hair follicles. Te injections are
typically administered every four-to-six weeks, and multiple
sessions may be required. Intralesional corticosteroid in-
jections have shown promising results, especially for smaller
patches of hair loss [35].

Topical immunotherapy aims to modulate the immune
response by inducing an allergic reaction on the scalp.
Agents such as diphencyprone (DPCP) or squaric acid
dibutylester (SADBE) are applied to the scalp, stimulating an
allergic response that redirects the immune system away
from attacking hair follicles. Tis treatment is reserved for
patients with extensive alopecia areata and has shown fa-
vorable outcomes in promoting hair regrowth [36].

JAK inhibitors have emerged as a breakthrough thera-
peutic option for alopecia areata. Tese oral medications
work by inhibiting the signaling pathways involved in the
immune attack on hair follicles. Recent clinical trials have
shown remarkable results, with some patients experiencing
complete hair regrowth. However, long-term safety and
efcacy data are still being evaluated, and JAK inhibitors
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may have potential side efects that require close monitoring
[35, 37].

In addition to the aforementioned treatments, other
modalities are being explored for their potential in managing
alopecia areata. Tese include minoxidil (a topical hair
growth promoter), anthralin (a topical medication that alters
immune function), and photodynamic therapy (combining
light and photosensitizing agents to target immune cells with
an excimer 308 nm laser). Tese alternative options may be
used in combination with established treatments or when
other approaches have proven inefective [35, 38].

Recently, studies have reported that patients with AA
may beneft from PRP therapy. PRP is an autologous
concentration of platelets in a small volume of plasma-
accelerating circulation, which can be benefcial to hair
follicles [8, 9]. PRP contains growth factors and has anti-
infammatory properties [18, 39]. It has been previously
shown that PRP has great therapeutic efects in the treatment
of lichen sclerosis, maybe due to a reduction of in-
fammation, which can decrease the activity of the disease
[40]. Also, PRP has adhesion molecules, which promote cell
proliferation and diferentiation [8, 9]. In this systematic
literature review, we assessed the efcacy and safety of PRP
in treating AA. As stated in the results section, we included 9
studies with a total of 616 patients evaluated. PRP has
a multifaceted mechanism of action that contributes to
general hair growth and its potential efectiveness in
addressing the autoimmune mechanism underlying AA
[10]. Tese efects are summarized in Table 3. It is important
to note that the exact mechanisms of PRP’s action in hair
growth and in addressing the autoimmune component of
AA are still being researched. Te multifaceted nature of
PRP’s composition and its interactions with various

biological processes make it a promising therapeutic option
for both general hair growth and the autoimmune mecha-
nism underlying AA.

In one of the included studies, which was conducted by
Trink et al. [18], 45 patients were randomized to one of the
three groups, including PRP, triamcinolone acetonide, and
the placebo group. Patients were evaluated by Ki-67. Levels
of Ki-67, a marker for cellular proliferation, were assessed
from 20 hairs that were removed from the active margins of
patches at each time point. PRP had signifcantly increased
hair growth and decreased hair dystrophy and burning or
itching sensations when compared with those treated with
triamcinolone acetonide or placebo. Also, Ki-67 levels were
signifcantly higher in the PRP experimental group.

In a study which was performed by Hegde et al. [20], 50
patients with AAwere joined and divided into two treatment
groups, including the PRP group and the steroid group. Tis
article propounded that PRP can be a treatment option for
patients with poor response and those not tolerating ste-
roids. Also, PRP would be efective in patients with steroid
consumption side efects. Moreover, in the study by Fawzy
et al. [14], 31 patients with patchy AA were recruited and
randomly divided into two groups, including the PRP group
and the intralesional triamcinolone acetonide group. Te
results demonstrated that both intralesional triamcinolone
acetonide and PRP were efective in patchy AA
management.

In the study by Khademi et al. [48], the trial was on AA
totalis, which is a severe type of AA. Ten patients with AA
totalis were recruited, and the results revealed that PRP did
not have a signifcant efect on hair growth. However, it
should be noted that PRP treatment is guided towards
patchy alopecia to enhance the hair regrowthmainly without
any efect on the immunological cause of alopecia. In an-
other study which was conducted by Ragab et al. [15], 60
patients with AA were joined and divided randomly into
three groups, including PRP, fractional carbon dioxide laser,
and microneedling groups. PRP was propounded as a safe
and efective treatment, although intralesional PRP injection
was related to signifcantly higher pain scores. Fabio et al.
[16] planned a study on 60 patients with AA and divided the
patients into two groups (TR-M-PRP plus group and pla-
cebo group). TR-M-PRP plus is a cosmetic product that is
a biomimetic peptide for hair growth and is similar to PRP
composition. In that study, the treatment with TR-M-PRP
showed a signifcant improvement in SALT score three
months after the initial treatment compared to baseline.

In a study which was performed by El Taieb et al. [13], 90
patients were joined and divided randomly into three groups
(minoxidil, PRP, and topical panthenol cream). Te group
treated with PRP had an earlier response in the form of hair
regrowth, a reduction in short vellus, and dystrophic hair. In
the trial by Rinaldi et al. [17], 160 patients with AA were
recruited to this study and divided into two groups, in-
cluding a group treated with TR-PRP, which is a PRP-
mimicking product, and a placebo group. A signifcant
change from baseline was seen in the experimental group,
and further improvement was seen during the study. Ty-
valappil et al. [19] enrolled 40 patients with AA in their trial
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Figure 3: Results of the quality assessment of the included studies.
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and divided the participants into two groups (PRP and
triamcinolone). As a conclusion of this study, PRP was
suggested as a safe, efective, steroid-sparing, and suitable
alternative in AAmanagement. Pain during injection, which
was the only side efect, was also noticed in this study. In the
study by Albalat and Ebrahim [12], 80 patients with AA were
allocated to two groups (PRP and intralesional corticoste-
roids). Te results demonstrated more improvement in
patients who were treated by PRP, but regrowth of pig-
mented hair and a decrease in dystrophic hair were seen in
dermoscopic evaluation in both groups. At the end of this
study, PRP was suggested as a safe and promising thera-
peutic choice in AA management.

Tis systematic literature review has certain limitations that
warrant further consideration. First, the heterogeneity in result
reporting among the included studies prevented us from
performing a meta-analysis. Second, more studies comparing
the efcacy of PRP in the treatment of AA with diverse
comparison groups are required to establish a robust con-
clusion. Such studies would contribute to a more compre-
hensive understanding of PRP’s efectiveness in AA treatment.
Tird, to minimize potential bias and enhance the reliability of
the fnal outcomes, it is crucial to conduct studies with larger
sample sizes. Enlarging the participant pool would strengthen
the statistical power and generalizability of the fndings. Finally,
there is a need for research specifcally focusing on exploring
the potential benefts of PRP in severe cases of AA. By in-
vestigating the efects of PRP in individuals with severe AA,
valuable insights can be gained regarding its suitability as
a treatment option for those with more advanced forms of the
condition. Addressing these limitationswill help to enhance the
overall understanding and applicability of PRP as a therapeutic
intervention for AA.

Overall, PRP is suggested as safer, more efective, and
steroid-sparing compared to placebo and minoxidil in terms
of hair regrowth and decreased dystrophic hair between
patients. Moreover, the patients treated with PRP had fewer
side efects, including burning sensation, pain during in-
jection, erythema, edema, ecchymosis, crust formation, and
headache. However, the majority of the mentioned side
efects were self-limited with no further complications.

5. Conclusion

To conclude, in this systematic review, we found PRP to be
a safe and promising therapeutic modality in AAmanagement.
Recently, PRP has become a prevalent method in alopecia
treatment, but the use of nonsteroid-based procedural thera-
pies for the treatment of AA has remained a controversial
method. In conclusion, PRP had signifcantly better results in
treating the patients with AA compared with placebo and
minoxidil. However, PRP did not reach statistical signifcance
in terms of its better performance over FCL, MND, tri-
amcinolone, or other steroids, which indicates that PRP can be
an alternative therapeutic option to other methods for treating
AA. PRP can be considered as a safe, efective, and steroid-
sparing treatment method with low complication rates in the
treatment of AA compared to other methods of AA treatment
with currently proven efcacy.
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PRP: Platelet-rich plasma
DPCP: Diphencyprone
SADBE: Dibutylester
JAK: Janus kinase inhibitors
TrA: Triamcinolone acetonide
AASIS: Alopecia areata symptom impact scale
SALT: Severity of alopecia tool
FCL: Fractional carbon dioxide laser
MND: Microneedling
PDGF: Platelet-derived growth factor
VEGF: Vascular endothelial growth factor
IGF: Insulin-like growth factor.

Data Availability

Te data used to support the fndings of this study are in-
cluded within the article.

Additional Points

Capsule Summary. Alopecia areata, which is a common
alopecia, is characterized by patchy areas of hair loss. Tere
have been multiple therapeutic options for the management
of alopecia areata, such as corticosteroids, immunotherapy,
local therapy, or systematic therapies. Platelet-rich plasma,
which is an autologous preparation of platelets, promotes
hair growth by accelerating the circulation to hair follicles.
Te present systematic review evaluated the efcacy and
safety of using platelet-rich plasma as a treatment option for
alopecia areata, which showed that platelet-rich plasma,
alongside the conventional therapy with triamcinolone
acetonide, is efective in the treatment of alopecia areata.
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